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direction, and carries an optical device by which the
distant object and its bearing on the compass card are
simultaneously brought into view.

All this was the work of several years. His first article
on Terrestrial magnetism and the mariner's compass
appeared in Good Words in 1874 ; it was an introductory
historical sketch, and the second article did not appear
till 1879. During these five years he had, as he said, been
learning his subject. The problem of obtaining a com-
pass which would be steadier at sea, and at the same time
better adapted for the perfect correction of the errors due
to the iron of the ship, forced itself on him when he tried
to write the article. ' When there seemed a possibility/
he said,' of finding a compass which should fulfil the con-
ditions of the problem, I felt it impossible complacently
to describe'compasses which perform their duty ill, or less
well than might be, through not fulfilling these conditions/
Hence what he had at first thought would be the' pleasant
and easy task' of describing an instrument familiar to
navigators for six hundred years took five years to accom-
plish, and before it was completed he had given to the
compass a character of precision it never possessed before.

He also invented the Deflector, an instrument for testing
the adjustment of the various correcting magnets. By
means of the deflector the compass error can be corrected
when sights are not available, either of the sun or of
marks ashore, to determine the true course in each
position as the ship is being swung. The principle on
which the deflector works is that when the correcting
magnets are rightly set the magnetic field acting on the
compass is the same (at any one place) in whatever
direction the ship's head points.

It consists of a pair of magnets arranged somewhat like
the legs of a pair of compasses. By opening the legs their
power to deflect the compass needle is increased. This